The aim of this paper is to present a framework to bank valuation based on two generally acceptable valuation models that are not specific to banks: the model of discounted Equity Cash Flow to Equity (ECF) and the model of discounted Residual Income (RI). As emphasized by Koller, Goedhart and Wessels (pp. 663, 2005) [1] in a bestselling book on the valuation of firms, the valuation process of a financial institution is characterized by fundamental difficulties because of the peculiarities that characterize the function of banking business and also the lack of information on critical bank financial data, such as the quality of the loan portfolio. This means that estimates based on assumptions must be created for these data and in this direction this paper provides an analytical guideline. For carrying out the valuation of a financial institution, specific templates of banking accounting statements (i.e. a Balance Sheet and a Profit and Loss statement) proposed by Dermine (2009) [2] are used. The paper shows that both ECF and RI produce equivalent equity bank values. Given the recent financial crisis that has elevated the concern of banking institutions' soundness, it is important to illustrate in practice the existing bank accepted valuation methodologies in order to form a clear framework for measuring the value of a bank and assess bank performance. The proposed framework can be applied by bank practitioners.
method rather the enterprise Discounted Cash Flow (DCF) method should be used.
The reason is that for banks, the operating and financing decisions cannot be separated since interest income and expense (components of financing decisions) are important elements of the bank's operating income. Therefore, in the proposed framework for valuing banks, the study uses the ECF method. Additionally, the paper utilizes a Residual Income (RI) method in order to confirm the theoretical justification of Koller, Goedhart and Wessels (2005) [1] that both approaches lead to the same results.
Both valuation models are based on discounting either future cash flows (ECF) or the periodic residual income (RI). To estimate future values of these variables is a prerequisite to predict the account figures of the bank's financial statements. Thus, a full income statement and a balance sheet along with an abbreviated schedule of changes in shareholder's equity which then lead to the equity cash flow, are utilized.
Also, information about the Risk Weighted Assets (RWA) and Basel Tier 1 capital (equity and other capital that provides the most cushion for depositors and creditors) are used in order to incorporate some estimates of capital adequacy into the analysis.
It is worth noting that the purpose of the current study is not to provide a comprehensive provisioning procedure, but to illustrate the various steps in the estimation of a bank's value.
The methodological procedure the study follows is the below: initially, a full income statement and a balance sheet, along with an abbreviated schedule of changes in shareholder's equity, are created. Then, forecasted financial statements are formed, based on specific assumptions. Thereafter, the future cash flows attributable to shareholders along with the terminal value of the bank are calculated. In the same manner, the residual income, created each year for shareholders along with the terminal value of the bank, is estimated. Then, through the use of the Capital Asset Pricing Model (CAPM) for the derivation of cost of equity, the cash flows and the terminal value are discounted and subsequently the equity value for the bank is derived. Also, the residual income and the terminal value are discounted and the sum of these components derives the equity value for the bank.
The main contribution of this tutorial paper is that presents analytically through an example a framework to bank valuation using the ECF and RI model. In addition, the paper explains the concept behind ECF and RI model as the appropriate valuation tools in banking and verifies the equivalence of both models. Moreover, the paper highlights in the conclusion section some important shareholder value determinants.
The paper is structured as follows: Section 2 presents the procedure for the preparation of primary financial statements for valuing purposes along with the assumptions that study hypotheses. Section 3 derives the equity value through the use of the discounted ECF model. Section 4 explains the discounted RI model and the final section concludes the paper.
Preparation of the Accounting Financial Statements for Valuing Purposes
The below financial accounting statement templates (Table 1: Balance Sheet, Table 2 :
Profit and Loss Statement) are utilized for the valuation purposes of this paper. The projection of the accounting data included in the financial statements, which form the future annual cash flow and the residual income, is a critical task in a bank valuation process (Gross, 2006) [3] . This is because the bank performance is affected by macroeconomic factors such as interest rate changes, capital markets volatility etc.
(Brealey and Myers, 2000) [4] . This means that apart from the key financial figures, the evolution of these factors should be estimated, thus making even more difficult the quality of the projection. On the other hand, some qualitative characteristics that banks may present such as the existence of long term customer relationships makes easier the projection of bank's financial figures, an element which is not applicable in industrial enterprises (Gross, 2006) [3] . Generally, difficulties in projecting accounting data are presented in the valuation of any business. But especially in the case of banks, the process is more complicated, because banks are affected by macroeconomic factors.
The total forecasted period is divided into two phases: In the first phase the accounting data included on the financial statements are estimated, while in the second phase the terminal value of the bank is calculated. The first phase typically covers a five to ten-year period for industrial companies (Rappaport, 1986 [5] ; Copeland, Koller and Murrin, 2000 [6] ). In the case of banks, the average period is five years (Damodaran, [1]). Generally, the duration of the observing period must be such in order to incorporate a business cycle and also structural change effects. In this paper the analytical period is eight years and then the terminal value of the bank is estimated.
As it is explained in the introduction, the priority is not to focus on the provision of balance sheet accounts. The literature mentions both qualitative and quantitative methods for predicting future financial performance of banks. Usually, the quantitative methods (due to available data) are used through a time series analysis, where the future performance based on historical accounting data is formed (Damodaran, 2009 [7] ).
In our case, the projections of the accounts of the financial statements are based on assumptions that are explained analytically below.
Tables 3-8 present in detail the employed accounting statements for valuing purposes covering the analytical eight-year period: The Balance Sheet, the calculation of RWA and the required regulatory capital, the statement of change of the bank's equity, the Profit and Loss statement, the calculation of ECF and RI respectively.
As regards the balance sheet (Table 3 ) and in particular its assets side, it is assumed that the customer loan balances increase at an annual growth rate of 3% (its increase is in line with the annual growth rate of nominal GDP). Loans to other credit institutions and the value of securities and investments are predicted to increase by 10 units per year, while for the year after the analytical eight years' period, by 20 points. Deposit balances at the central bank are calculated as a proportion of 2% of the annual amounts of the total deposits (following the ECB guidelines) while the bank's own cash balance is considered fixed over time. Also, the value of property is assumed to correspond every year to 5% of the loan balances.
Regarding liabilities, it is considered that the bank maintains throughout the analytical period a fixed ratio of loans to deposits equal to 90%. For the calculation of the annual equity the minimum bank capital required defined by Basel rules (the Basel I ratio)
is used, which corresponds to at least 8% of the RWA. At the regulatory rate of 8%, two percentage points are added. This is justified by the fact that the bank must have additional funds (beyond the minimum requirement for capital) in order to exploit possible future investment opportunities. So, for each year the RWA are calculated (Table 4) according to specific weights that are applied to each asset category (i.e. these weights are defined by the central bank).
In the paper's example, the weights below are applied: 75% for customer loan balances, 20% for loans to financial institutions, 0% for cash equivalents and 100% for all other assets. Then, the sum of RWA for each year is multiplied by 10% and thus the capital required by the bank at the end of each year is derived. Then (Table 5 ) a check takes place, if the required capital each year is covered by the annual profits and if an excess amount arises that is distributed to shareholders as dividend. Otherwise, an equity increase should take place in order to ensure the required capital level. Finally, liabilities to credit institutions each year are derived from the difference between total equity and total assets (i.e. an assumption is made that the capital structure does not vary over time). For the income statement (Table 6 ) the assumptions below are made. A net profit margin of 2% (stable throughout the analytical period) is estimated which is applied on the loan balances and thus the annual net interest income is calculated. The net com-mission income is associated with the net interest income with an assumption that they represent 20% of them, while the other operating income corresponds each year to 10% of the net interest income. Also, operating expenses are calculated as the 70% of total operating revenues, while the projected impairment loan losses are assumed to be the 25% of net interest income on loans. Finally, the net annual profit is derived if from the pre-tax profit, an income tax based on a tax rate of 25% is subtracted.
The Equity Cash Flow Valuation Model
According to the previous section, one of the most appropriate models for valuing financial institutions is that of discounted ECF. The bank's equity cash flows can be calculated either directly (direct approach) or indirectly (indirect approach), where both approaches lead to the same result. According to Gross (p. 49, 2006 [3] ), banks in practice calculate equity cash flows with the indirect method. This is due to the difficulty in allocating cash flows to operating, financial and investment activity. Also, Koller, Goedhart and Wessels, (2005) [1] suggest as an alternative method of calculating cash flows, the sum of cash received or paid by shareholders, including dividends, share repurchases and share capital increases. In our example, the cash flows will be calculated with the indirect method.
The methodological steps for the derivation of the bank's equity value are described below: First, the cash flows with the indirect method are calculated ( Table 7) . The starting point is the accounting net profit after tax (which is derived from the income statement), which is the gain that theoretically is available to bank shareholders, after having previously covered all costs namely accounting and financial charges. However, the accounting profit is not a net cash flow since for its determination, accounting expenses that are not cash flow have been taken into account (for example the accounting expense of the depreciation, which is added in our calculations). To derive at the EQF value, the net investments in working capital and fixed assets are subtracted (changes in assets between the two periods) and the net inflow related to debt capital is added (considered cash inflows). In particular, the positive movements in the balance of customer loans, loans to financial institutions, securities and investment and fixed assets are sub- (Table 7) . Conversely, the participation of shareholders in a bank's capital increase is considered as a cash outflow. With the above two methods, the ECF per year for the analytical period is calcu- The final step, after the calculation of the analytical cash flows and the terminal value of the bank, is to discount these cash flows and the terminal value in present values using as a discount rate the cost of equity, as shown above through the usage of CAPM (assume 10% in our example). The sum of the present value of cash flows and terminal value of the bank, gives the ECF value (Table 7) .
The Residual Income Valuation Method
In order to verify the derived bank equity (ECF model), an alternative bank valuation model is utilized based on discounted residual income ( The methodological steps for the derivation of the bank's equity value are described below: First, the residual income (RI) for the analytical period of eight years is calculated. RI is the difference between operating profits after taxes and the cost of equity capital employed. The latter equals the previous year's total equity multiplied by the cost of equity according to CAPM. Second, the terminal value of the bank in perpetuity is estimated by dividing the residual income of the year following the analytical period with the cost of equity (Gross, 2006) [3] . Third, the derived residual incomes are discounted and the present value of RI is obtained. The final step is to sum the present value of residual income (analytical period and in perpetuity) with the value of bank equity at the beginning of the study period, thus deriving the current value of the equity of the bank.
Conclusions
The purpose of this tutorial paper is to propose an analytical guideline to bank valuation. The occurrence of recent banking crisis with contagion effects to the real economy has demonstrated the importance of valuing and assessing correctly the bank performance and in this direction this paper attempts to illustrate in practice the existing bank accepted valuation. The paper employs two valuation methods appropriate for valuing financial institutions based on discounted equity cash flows and residual incomes respectively. The study finds that both models lead to the same equity value (1267 monetary units) thus verifying the theoretical justification of Koller, Goedhart and Wessels, (2005) [1] for the equivalence of both models. Also, the derived equity value is about four times greater than the current value of the equity of the bank (the current value of the equity is 329 units). Moreover, the analytical illustration of the derivation of the ECF and RI reveals that the main shareholder value determinant is the bank's ability to grow and invest its employed shareholder's capital with a return that exceeds the minimum rate of return that shareholders require. Thus, high yields on invested capital and development of banking operations lead to high cash flows and annual residual incomes thus enhancing the bank's value.
